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f .istin} ^ of Claims 

The following listing of claims will replace all prior versions, and listings, of claims in 
the subject application: 

1 . (currently amended) A magnetic resonance imaging method, comprising: 

OB cntlro imogc forming mop of rcpotitivcly performing a unit icgion proocaaing step 

a unit region measuring step of measuring echo signals from a subject corresponding to a 
imit region having an origin of a k-space and a specific width from a low spatial frequency region 
to a high spatial frequency region, and 

a unit region image forming step of forming an image of the unit region from echo 
signals conesponding to the unit region, while changing an angle of rotation of the unit region about 
the origin ol' the k-space, so that an entire image is formed by Aising plural unit region images, 

the magnetic resonance imaging method being characterized in that, in the unit region 
measuring step, measurements of die echo signals are skipped in at least one unit region. 

2. (original) The magnetic resonance imaging method according to Claim 1, 
characteriziid in that: 

in the unit region measuring step, a multiple receiver coil formed by combining plural 
receiver coil units is used to acqune echo signals at each receiver coin unit; and 

in ihe unit region image forming step, the unit region image is formed using the echo 
signals at each receiver coil uniL 
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3. (original) The magnetic resonance imaging method according to Claim 2, 
characterized in that: 

in the unit region image forming step, the unit region image from which aliasing artifacts 
are removed is formed by using sensitivity distribution data of each receh^r coil unit. 

4. (original) The magnetic resonance imaging method according to Claim 3, 
characterized in that: 

the unit region comprises plural parallel trajectories; and 

a measurement of echo signals corresponding to at least one trajectory among the parallel 
trajectories is skipped in the skipped measurements. 

5. (previously presented) The magnetic resonance imaging methods according to claim 
1, characterized in that: 

mej^urements of echo signals correspondmg to ihe high spatial frequency region on one 
side of the unit region are skipped. 

6. (currently amended) The magnetic resonance imaging metliod according to Claim 4, 
Pl^^r , 1r,t^ri^,nr^ m ihnt fiirthftf comDrising : 

Llm uul i iLg i o n pr QCC jjin j: irn p f iirt hf^r inH i --^ "--' a sensitivity distribution data generating 
step of generating sensitivity distribution daia of each unit region and each receivej- coil unit from 
the echo si)inals to correspond lo the angle of rotation of the unit region and a configuration of the 
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multiple receiver coil; and 

the sensitivity distribution data generating step is performed before the unit region image 
forming step. 

7. (original) The magnetic resonance imaging method according to Claim 6, 
characterized in that: 

in the sensitivity distribution data generating step, the .sensitivity distribution data of each 
unit region and each receiver coil tuiit is generated independently, using ihe echo signals at each 
receiver coil unit in low spatial frequency regions of plural unit regions. 

8. (original) The magnetic resonance imaging method according to Claim 6, 
characterized in that: 

in the unit region measuring step, the echo signals at each receiver coil unit are measured by 
making intervals between the plural parallel trajectories denser in the low spatial frequency 
region than intervals in the high spatial frequency region in each of the plural imit regions; and 

in die sensitivity distribution data generating step, the sensitivity distribution data of each 
unit region and each receiver coU is generated independently, using Uie echo signals at each 
receiver coil unit in the low spatial ftequency regions measured densely in the plural unit regions. 

9. ( previously presented) The magnetic resonance imaging method according to Claim 7, 
characterized in that: 

in ihe sensitivity distribution data generating step, echo signals for sensitivity distribution 
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data for each receiver coil unit is generated by synihesizing echo signals at each receiver coil unit in the 
low spatial fteqiiency regions of the respective unit regions for each receiving coil unit, echo signals for 
sensitivity distribution data for each unit region and each receiver coil unit is generated independenUy 
by converting the echo signals for sensitive distribution data for each receiver coil unit, and sensitivity 
distribution data of each unit region and each receiver coil unit is generated independently ftoin the 
thus-generated respective echo signals for sensitivity distribution data for each unit region and 
receiver coil unit 

10. (previously presented) The magnetic .resonance imaging metiiod according to Claim 7, 
characterized in that; 

in the sensitivity distribuUon data generating step, sensitivity distribution data of each unit 
region and each receiver coil unit is generated independently fi:om echo signals at each receiver coil unit in 
the low spaiial frequency regions in the respective unit regions, sensitivity distribution date of each 
receiver coil unit is generated by synthesizing the sensitivity distribution data of each unit region 
and each receiver coil for each receiver coil unit, and sensitivity disuribution data of each unit 
region and each receiver coU unit is generated by convertmg the sensitivity distribution data of each 
receiver coil unit. 

11. (previously presented) Tlie magnetic resonance imaging method according to Claim 7, 
characterized in that: 

in the sensiuvity distributit)n data generating step, echo signals for sensitivity distribution 
data for each receiver coil unit ate generated by synthesizing echo signals at each receiver coil unit in the 
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low spatial frequency rcgiom in the respective unit regions for each receiver coil uiut. sensiUvity 
distribution data of each receiver coil unit is generated from the echo signals for sensitivity 
distribution data for each receiver coU unit, and sensitivity disttibution data of each unit region and 
each receivfcr coil unit is generated by converting the sensitivity distribution data of each receiver 
coil unit. 

12. (original) The magnetic resonance imaging method according to Claim 6, 
characterized in that: 

in the unit region measuring step, the echo signals at each receiver coil unit are measured by 
making intcivals of the plural parallel uajectories in the low spatial frequency region denser than 
intervals in the high spatial frequency region in one of the unit regions; and 

in Uie sensiUvity distribution data generating step, for another unit region, sensitivity 
distribution data of each unit region and each receiver coU is generated using the echo signals at 
receiver coil unit in the low spatial frequency region measured densely in tlie particular one of 
the unit regions. 

13. (original) The magnetic resonance imaging metiiod according to Claim 6. 
characterized in that the mediod c(jmprises; 

a siep of measuring echo signals for sensitivity-distribution data for each receiver coil 
unit in advance, 

wha-ein, in the sensitivity distribution data generating step, sensitivity disttibution data of each 
Linii region and each receiver coil unit is generated using tiie echo signals for sensinviiy 
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distribution data for each receiver coil unit that has been measured in advance. 



14. (cunently amended) Tlie magnetic resonance imaging method according to Claim 1. 
characterized in that, each time the unit region measuring step ends: 

in the unit region image fonning step, a unit region image is formed; and 

ijtt the entire imago forming otep, the entire image is fonned fTom the unit region image and 

at least another one unit region image fnrme4 diypuRh one or mote other iterations of said , unit 

repion measu rinp step and said imit region image fonning step. 

15. (currently amended) The magnetic resonance imaging method according to Claim 1. 
characterized in that: 

the unit region measuring step and the unit region image forming step are performed in 
parallel; 

in tlie unit region image foiming step, the unit region image is formed using echo signals 
measured in a unit region measuring step before the current unit region measuring step; and 

ii^ lUu uiiiiiu image gcnorttcin:; :H(-pT the entire image is formed from the unit region image 
and at least another one unit region image fm-med through one or more other iterations of said uni t 
region measuring step n nti said unit repinn image forming step . 

16. (currently amended) The magnetic resonance imaging method according to Claim 9. 
characterized in that: 

ihe unit region measuring step and the unit region image forming step are performed in 



PAGE 9l23«RCVDAT719IM6:fl1;52PM [Eastern DayIightTime]*SW:USPW^ 

Copied from l<)n:;29(M) on ()7/H)/2()<)7 



■07 05:53pin From- +212-391-0631 T-829 P. 010/023 F-96r 

Masahiro TAKIZAWA et al.. S.N. 10/553,900 Dkt. 1141/75271 

Page 9 

parallel; 

in th£5 unit region image forming step, the unit region image is formed using echo signals 
measured in a unit region measuiing step before the current unit region measuring step; 

In the entire imn^c fdnninc -it-Y: after all unit region images includmg the unit region image 
arc collected, k-space data of each unit region is generated by subjecting aU the unit region images 
to inverse Fourier aansfomi. entire k-space data is generated by synthesizing the k-space data of eadi unit 
region, and the entire image is formed by subjecting the endre k-space data to Fourier transform; and 

the k-space data of each unit region is synthesized by converting the Ic-space data of each 
unit region to grid point data on a same coordinate system, and each converted k-space data is 
added or averaged for each grid point. 

17. (currently amended) A magnetic resonance imaging apparatus , comprising: 
signal receiving means for receiving echo signals firom a subject; 
measuremem control means for measuring the echo .signals according to a specific 
sequence; 

signal processing means for performing image reconstruction computation using the 
echo signals; and 

overall control means for controlling die measurement control means and the signal 
processing means, 

the measurement control means being provided with a sequence, according to which a 
measvu-emcnt of echo signals conesponding to a unit region formed of plural parallel trajectories 
on a k-spac e Is repeated by changing an angle of rotation of the unit region about an origin of the k- 
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space, 

the signal processing means including unit region image forming means for forming a unit 
region image from echo signals for each unit region, and entire image forming means for fiwming an 
entire image from respective luut region images, 

wherein the magnetic resonance imaging apparatus is characterized in that: 

the signal receiving means indodes a multiple receiver coil formed by combining plural 
receiver coil units to receive the echo signals at each receiver coil unit; 

the measurement control means measures the echo signals at each receiver coil unit by 
skipping one or more paraUel trajectories in one or more unit regions; and 

the unit region image forming means forms the unit region image from which aliasing 
artefacts art: removed, [[from]] hy utilizing the echo signals at each receiver coil unit mea.sured 
by sAam*f sflid measurement mnrrol means and utilizing sensitivity distribution data of each unit 
region and each receiver coil uniL 

18. (original) The magnetic resonance imaging apparatus according to Claim 17, 
characterizud in that: 

the .signal processing means tlmher Includes sensirivity distribution data generating means for 
generaUng sensitivity distribution data of eacli imit region and each receiver coil imit from the echo 
signals to correspond to the angle of rotation and a configuration of the multiple receiver coil. 

19. (original) The magnetic re.sonnnce imaging apparatus according to Claim 18. 
characterized in that: 
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the overall coniiol means repeals, for each unit region, a measurement of echo signals 
corresponding to the unit region by the measurement control means, formation of the unit region 
image using the echo signals by the unit region image fomxing means, and formation of the entire 
image ftom tlie unit region image and another unit region image by the emtiie image fomiing means. 

20. (original) The magnetic resonance imaging apparams according to Claim 18. 
characterized in that: 

the overall control means repeats, in parallel, a measurement of echo signals 
correspoiiding to the unit region by the measurement control means, and the unit region image 
formation using echo signals acquired by a measurement of a unit region before die measurement of 
the current unit region by the unit region image forming means, and formation of the entire image in 
the entire image forming means each time the unit region image and at least another one region 
image are collected 

21. (previously presented) The magnetic resonance imaging method according to Claim 
8, charactet ized in that: 

in tlie sensitivity distribution data generating step, echo signals for sensitivity distribution 
data for eai-Ji receiver coU unit is generated by synthesizing echo signals atcachieceivev coU unit in the 
low spatial f reqiiency regions of the respective unit regions for each receiving coil unit, echo signals for 
sensitivity .listribmion.data for each unit region and each receiver coil unit is generated independently 
by converting the echo signals for sensitive disnibution data for each receiver coil unit, and sensitivity 
distribution data of each unit region and each receiver coil unit is generated independently from tlie 
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thus-geneniteil respective echo signals for sensitivity distribution data for each unit region and 
receiver coil unit. 

22. (previously presented) The magnetic resonance imaging method according to Claim 8, 
characterized in that; 

in the sensiUvity distribution data generating step, sensitivity distribution data of each unit 
region and each receiver coU unit is generated independently from echo signals at each receiver coU unit in 
the low spatial frequency regions in the rcspecUve unit regions, sensitivity distribution data of each 
receiver coil unit is generated by synthesizing the sensitivity distribution data of each unit region 
and each receiver coil for each receiver coil unit, and sensitivity distribution data Of each unit 
region and each receiver coil unit is generated by converring the sensitivity distribution data of each 
receiver coil unit. 

23. (previously presented) The magnetic resonance imaging meilwd according to Claim 8, 
characterized in that: 

in tlie sensitivity distribution data generating Step, echo signals for sensitivity disttibution 
data for each receiver coil unit are generated by syntlicsizing eclio signals at each receiver coU unit in the 
low spatial Irequency regions in the respective unit regions for each receiver coil unit, sensitivity 
distribution data of each receiver coil unit is generated from the echo signals for sensitivity 
distribution data for eacli receiver coU unit, and sensitivity distribution data of each unit region and 
each receiver coil unit is generated by converting the sensitivity distribution data of each receiver 
coil unit. 
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24. (new) A magnetic resonance imaging meUiod comprising: 
a imii region measuring step of .measuring echo signals from a subject corresponding to a 
unit region having plural parallel trajectories on a k-space using a multiple receiver coil formed 
by combining plural receiver coil units; 

a unit region image forming step of forming an image of the unit region from echo signal 
data corresponding to the unit region; 

a step of repeating both of said unit region measuring step and said unit region image 
forming step by changing an angle of rotation of the unit region about the origin of the k-space; 
and 

an entire image forming step forming an entire image from plural unit region images. 

wherein a sensitivity distribution data generating step is further included for generating 
sensitivity distribution data of each receiver coil unit from the echo signal data of respective 
receiver coil units. 

in siiid unit region measuring step, measurements of one or more echo signals are skipped 
in at least oae unit region. 

in said unit region image forming step, the image of the unit region is formed from both 
of the echo signal data of the unit region and the sensitivity distribution data of each receiver coil 
unit, 

in said sensitivity distribution data generating step, the sensitivity distribution data of 
each receiver coil unit is generated from the echo signal data of the low special frequency 
regions of pkual unit regions. 
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25. (new) The magnetic resonance imaging meihod of claim 24, wherein at least one 
echo signal <.f each unit region is skipped from the measurements of said unit region measuring 
step. 

26. (new) The magnetic resonance imaging method of claim 24. wherein each unit 
region image is transformed into k-space data by inverse Fourier transform, «he k-space data are 
synthesized into entire k-space data, and the entire k-space data is transformed into the entire 
image by Ftmrier transform. 

27. (new) A magnetic resonance imaging apparams comprising: 
signal receiving means for receiving echo signals from a subject; 

measurement control means for measuring the echo signals according to a specific 
sequence; 

signal processing means for performing image reconstruction computation using the 
echo signals: and 

overall control means for controlling tiw measurement control means and the signal 
processing means, 

whurein the measurement control means is provided with a sequence, according to which 
a measurement of echo signals corresponding to a unit region formed of plural parallel 
trajectories on a k-space is repeated by changing an angle of rotation of the unit region about an 
origin of the k-space, 

wherein the signal processiiig means includes unit region intage forming means for fonning a 
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unit region image from echo signals for eadiimit region, and enm^ image fomiingrneam for fro 
entire image" from respective unit region images, 

wheiein the signal receiving means includes a raulUple receiver coil formed by 
combining plural receiver coil units to receive the echo signals at each receiver coil unit; 

wherein the measurement control means measures the echo signals at each receiver coil 
unit by skipping one or more parallel trajectories in one or more unit regions; 

wherein the unit region image forming means forms the unit region image from which 
aliasing is removed, from both of Uie echo signals data at each receiver coil unit measured by 
skipping one or more parallel trajectories in one or more unit regions and sensiuviiy distribution 
data of each unit region and each receiver coil unit; and 

wherein the sensitivity distribution data of each receiver coil unit is generated from the 
echo signal data of the low special frequency regions of pltiral unit regions. 

28. (new) The magnetic ri;sonance imaging apparatus of claim 24, wherein at least one 
echo signal of each unit region is slapped from the measurements of said luiit region measuring 
step. 

29. (new) The magnetic resonance imaging apparatus of claim 24, wherein each unit 
region image is transformed into k-.space data by inverse Fouiier transform, the k-spacc data are 
synthesized into entire k-space data, and the entire k-space data is u-ansformed into the entire 
image by I'ourier transform. 
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